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In this Online Appendix, we first describe our computation method. Then we de-
velop and resolve simplified versions of our Ramsey and Mirrlees tax problems, respec-
tively. Finally, we report the decomposition of the skill premium based on the capital-
skill complementary effect and the relative quantity effect in the model.

APPENDIX A: COMPUTATION METHOD

We compute the transitional dynamics of optimal taxation by using the following proce-
dure:

1. Given the sequence {q;} with go = 1, we compute the steady state of the optimal
allocation for the Ramsey problem and that of the constrained efficient allocation
for the Mirrlees problem at each ¢,. We then use these steady-state allocations as
an initial guess for computing the transitional dynamics.

2. In the case of the Ramsey problem, we solve for the system of nonlinear equations
(21)-(26) plus the implementability conditions (18), the resource constraints (13),
the restriction (20), and the FOC with respect to ¢. In the case of the Mirrlees prob-
lem, we solve for the system of nonlinear equations (41)—(45) plus the equality of
the IC constraint (39) and the resource constraints (13). We substitute the result-
ing allocations into the IC constraints (39) and (40) to make sure that the incentive
compatibility constraints for skilled and unskilled households are not violated.
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APPENDIX B: SIMPLIFIED MODELS
B.1 Ramsey problem

The Lagrangian for the Ramsey problem is as follows:

N2
max E By [Ct_X }
{CitsNst, Nut, Kery1} !

ie{s,u}

subject to the implementability conditions

00
+‘PSZBt[Cst - Xstt — (Ao + T)]’
t=0

00
+ v Zﬁt[cut - XNLZ” — (Auo + T)])
t=0

the resource constraints
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x
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Ci— Gz},
t=0

and the restriction that all households face the same labor marginal tax rate at any point
in time
oo
+ Y B[Nyt — Nuril,
=0

where we have used the FOCs of households to derive the implementability conditions
and the last constraint invokes (31).1

The resulting FOCs are:
Y AWI=T,, i={s ul, (B.1)
PSP =0, (B.2)
X(" 42V )Ny =T — Yoy, (B.3)
J
X (¥ + 20 )Ny =Typué, +Yz[1 _Nutii|) (B.4)
INg
r 1 J
mLgp B|:Ft+1 (— + rez+1> - Yt+1Nut+lﬂ:|; (B.5)
q: qr+1 K11
where we have used (29) in the derivation of (B.4).
We obtain from (B.1)-(B.2):
U __ .8 S _ U s u
e L (B.6)

IWe do not use the “market” weights {¢' }i=(s,u; here because the utility function takes the quasilinear
form.
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We also obtain?

né
Y, = H;[w (1-7.,)-T], (B.7)

Y, = é:[F -7 (B.8)
t

Putting (B.7) and (B.8) together yields equation (33).

Using (30), (31), (B.6), (B.7), and (33), we have from (B.5),
11 n (st+1> A |: gt =y’ ]
Bq: g Kety1) 1+ o §?+1 o

1+ A

Vet+1 =

Substituting the above r.;1 in (32) and using (30) gives equation (34).

B.2 Mirrlees problem

The Lagrangian for the Mirrlees problem is as follows:
N2

max U cir — X—}
{Ctt)Nst:NuryKetJrl}Z Z [ '

ie{s,u}

subject to the IC constraint
Ng; 1/N
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and the resource constraints
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The resulting FOCs are
o+ A=Ty
(B.9)
dlu - A = r[;
N2, 9
= XNt + rwge — A|:XNst +x 5? aj\iﬂ =0, (B.10)

2Using (29), (30), and (B.6), we have from (B.4),

N,
" XNy =Twy +Yt[1 Al ]

which by (31) and (29) gives (B.7). Using (B.6), we have from (B.3),
P XNy =T~ Y&,
which by (31) and (28) gives (B.8).
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N,
—“XNus + Tiwy + Ax—5 =0, (B.11)
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From (B.9), we have
u__ .S u s
A=Y 2¢; thlp ;Ll/’ =TI. (B.13)

Using (46) and (B.13), we have equation (47) from (B.11). Using (30), (46), and (B.13), we
have from (B.10),

P A=) wa N/ Not) _ (0" = )AL= 7u0) N
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Nst — (A=14(8)) &

1—7(t) =

which implies 75(¢) < 0. From (46), we have
the above equation leads to

. Substituting this result in

(0" = )AL= 7u(0)” _
(" + )& ’

[1-7)] = [1-r(n)] -
which in turn leads to equation (48).3

Using (30) and (B.13), we have from (B.12),

L _ 1 )‘X(‘pu - ‘/’S) 1 N3t+1 N1
Ba:  qr1 (" +4°) §,2+1 Nyry1 Kerp1

Tet+1 =
Substituting the above r.;+1 in (32) and using (28), (30), (46), and (47) gives equation (49).

APPENDIX C: EVOLUTION OF SKILL PREMIUM

In the face of increasing ¢, (ESTP), we report how In ¢ in (11) evolves over time under
optimal taxation.

C.1 Ramsey taxation

The right-hand panel of Figure C.1 reports the evolution of K./N; and N, /N, over time
in the face of an increasing ¢;. According to (11), while K,./Nj is the sole allocation that
determines the capital-skill complementarity effect of the skill premium, N, /Nj is the
sole allocation that determines the relative quantity effect of the skill premium. The evo-
lutions of K,/N; and of N,,/N, shown in the right-hand panel of Figure C.1 explain why
the skill premium shown in the left-hand panel of Figure C.1 is on the rise. Simply put,
the capital-skill complementarity effect dominates the relative quantity effect.

3The other root of the quadratic equation is ruled out since it implies that 7(¢) > 0.
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Skill premium
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Ficure C.1. Log skill premium and allocations.

C.2 Mirrleesian taxation

The figure for Mirrleesian taxation resembles Figure C.1 for Ramsey taxation.

Co-editor Kjetil Storesletten handled this manuscript.

Manuscript received 12 April, 2019; final version accepted 8 October, 2021; available online 3
December, 2021.



	Appendix A: Computation method
	Appendix B: Simpliﬁed models
	Ramsey problem
	Mirrlees problem

	Appendix C: Evolution of skill premium
	Ramsey taxation
	Mirrleesian taxation


